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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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[0064} mta , 

&Ztlz£*)m®LXi>£^. 

[0065) ftftfflcii, mta . 04 t^-r <fc ? 
2 (^grtgg^ 2 1 k k^«#*wM&tfpp 

fcKfkft^swfcfi^p 3 fc<^«t*tr4»ftf»*aiE«s 
s^p 30gtem&#. mMcr>m2 1 a^s^g^® 

2 2t^tTttJDLTV^^T'tJ;V^ 
[00 661 «£Hf x ®5^-TJ:atc, ¥8>#: 

mML2<nm\n<7>m 2 2 1 mm 

(mfcmzmmkTPse&tX'&Kt. wmmmi 1 
mmt&*mmtmtf 1 sra^^WNMM&Ff p 1 <o 
x-x-h 0. fttsm 2 3 zm&+&m*i*ffiitf2wme> 

[ 0 0 6 7 ) St. «ifcf. B6 fcijc*- i 5 

2 o«i^c7)« 2 1 sawn- h^mmmtf 1 as 

^g!-fk!t»«#:f4^P 1 0>frX'$> *> . flg&Jl 2 

■th^mmtm^ 1 ffis^sr-fk^t^fre^p 30^-e 
* 0 . e*haw>« 2 2 imtt&tmmmimitwt- 

mim? P 3 J: 0 Sr^JWctt^*^-* l «M^>g£ 
-fk^^ttse^P 4 4*WtT<> J: v\ 

[ 0 0 6 8 ] ^Utf . ±Me>mMsBMiz&^xi±. 3M 

^h&mmmi±WiW.m.i l z^^xmwLtz-hK 
x'ii%\\ mm. miizm-XA 

m 1 4 coi 3 fc. 4®tLbOS*^^$ix^^^ 
®2Sri®^§^Sr^LT^Ti><t^„ 0!li.l±\ 17C 
^rT^m® 1 40¥##m®2«:. Sl*jgl50JI2 1 kfi 

wsboji 22h, mfts&m 21 1 mK&com 2 2t<?> 
mizmm:zti&ft$iim2 3^2 4 t^^m^tix^ 
LTs <r<7)i§-£\ ¥mim.m2<7)4^cr>mcozti- 
?tLtzt$v&ffin.mtttt&m*mxim?imftifico¥itD 



mtfrnnuKm 2 1 ^^fwws^jB 2 2 fcuwrnMirr 

[0069] ±B*>WI«»fc*Hvcii, *m#; 

-* x o izwm-tzjjmiimzmizztiz i>e>"&£&*\ 
[0070] *m*misfrtwtitwmim : 7<w*m 

[007 1 ) zcoxo^fmi^m^i-^mtLxit. 

vx^m<r>m^mmwm^mm-htz^mimfim 
mztt-stsx? u-xti^-x h^mmmmmizm^ 

[0O72] fi!5<OMBl^^-ri.^t LT. ± 

ft<vmftmm<?>imjfikzm^&tfr&iz, mmt* 

X'*%^m%i*±j&<DX7 V-Xii^-x b IzmfeMiS 

jpLTtj^. mwmmiz*x'tsmt:®mzitz>ir&tf$> 
mz. ^mn^mm-^mtLx. ±M<7)*m 

£vmmx'*&mfc?t:mmsmtnLxt5*. mumm 
\,zmmw?zm:'t2>-}imi>*>h . 

[007 3] ffi<Z>«m£»JS-r4:&?£fcLT. ^ 

ssrtic ^«s«^o«-®sr^-r^K-fk!fe^^ 

c7)^*^«k LTIi. ie-(k^J^#tf^?g-C'K-fk 
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mfto-^zm mm Ltzmm'PTytmM.-it^mizmm 

[00 74] ZCOX oZmflZBfct&Jj&Zm^&Z 

ts^gpco® 2 2 1 tt-t&ytwmzmm-h -r t an:- 

2 1 Rz/mmom 221$. ti> izmm&m p 2 
1 a^oK-fb^w^^p 1 <7)&-em&ztix^ 
mucosa 2 1 ^(omitm^mwm-p 1 iat=» 

j££ft&*i?L (SK) aWJ-R 2 1 fi&l*ltt> 

-Ji2 2 4»^^t:*sj^#®-?p 1 mmtf&tihWfL 

(2i)«»R2 2 £ J: 9 < =5:1. «* 3 te# 

j&$*tTus. ^^t\ -r (QM&iz h^mtimm 2 3 

[0076] 

[0077] (msm 1 > ^Tt^^itct 0.01 
iztt: Ltixmm 1 0 b mBi&>miiL&irt&XMm*im 

U StC. <I^«ffi&ffl^Tia3{c^L^fe*ii,®M 

±mmm2 0 1 R«<DflWt* w-r& 5x20mm^ 

[ 0 0 7 8 ] h 9 V-f^Z* T i 2r#tM£^g 

vvt, T i ^-t-tffb^cDjDTk^MSlES-jtfi 1 ?^:. # 
WC\ #*>*U,T i 0 2 fi^)*SJMIi*»rfS-fr-6ii: 
fc«fc 0 > ¥%S@* J 2 7 n mCOT i 0 2 &^ ( T~f-? — 
JUT. P27tl^) Sr-t-tf^o-f Fjgffi (UlT. 

-ytotztsif&BUG&ft-Z&tti Z b «WiiJB3D^f 
1 fc PMSO#JlItJ: 0 . ^mtMifi5 6nmOT 
iO^(7t^-f,aT, P5 6£^3) S-i-tf 
3D^f KJgJS (J^T. 3c?-f ft§»2fc»3 ) , 
fl*n 1 2nm<7)T i Ojft^ (T^— te\ J^T. P 
1 1 2tv>5 ) £3-tfrm-r FSfflE (JilT. no-f K» 
Wl3 b V>d > „ 9 8 nmOT i O z ®.=f- 

(Ti-f—V. JiTF. PI 98fc^3 > £*fr=m>f H 

ZtLbttrij vmmi^tz&tti&T i 0 2 fi 



t . v-^-^m^m^mm-h z b iz «t o^«> 

[0079] 3D^f KJfJK lM»f)flfWc« 

OSWteWSU JSC -fc/l'D-^*<0Hi«iBBW*Jn 
thZbizX*) WFtz^-t^-X hima&Lt:. 
[0080] -t^iyh. auj Kjgjfc 1 RZ/^uj 
?S4Sr<£fflLTP2 7i:Pl 9 8 tOKitb$rP 2 7 : 
P 1 98=7 : 3b L^-Xh («T. ^-^Mfc 

P27tPl 98i:<^)®aitSrP2 7 : PI 98=1 : 

mm i sixao-f Hit &4 z&m uP27tPi98 

bc?mmit*P27 : P 1 98=3 : 7h tt^-Xh 

[0081] ^'5X^4 (5»!WWflWf5X) 
±tC7-y^K-r§^7tSn0 2 #miS3 (MS; 7 0 
Onm) ^^L^3B§«®1 (J*^;l. 1mm) £ 
JWiLfc. LT. M ^*F*}gPc7)ii 2 1 tfOJgfig; 

^-Xh2Sr|^gPS2 3c7^^ffll,K ^-X 
h3Srft^gg«®2 2tfO^B£tCfflV^„ ^i>*>. Z<7) 
Sn0 2 SH3±t. ±i^-Xb 1 ^X^>>-> 
EpfiiJU iJCV^T9g«S-frfe. ^fS. ^ff. 4 5 0°C 
^ft^ti:t3Ot0MU. It, ^-Xh2& 
IX^.-X h 3 ^ffll ^TIWX? !>— yEpgiji ®$Lb &m 

Ktm-z bizx*). sd o 2 mmm±izm 1 t^-r^ 
^m® 2 b mrnvm&(?>¥mi*mm£m& l , ittsex 

[0082] ^i>, ^<5D4^^ffi(OV^f . ^ftffiO 
Mm; 1 . Ocm', ¥jS#:«ffiOJS£ ; 1 2^im, S 

ftmcom2 icomm ■, 4vm, ^m23<nmm-, 4v 

m s Mtmom 2 2 (7>mm 4 m mTfo 0 . 

2 1 ftcvmil&ftltiO&km. ; 12nm, g|*lgBcOS2 

1 ^comn-m^^ms. ; i4nm, ^gp® 2 3 

IfflTLS^^OSAfl ; 1 4 n m . 2 3 F*W*ffl7Lf5 

^O^F%« ; 17nm, ^hg^Sftomfl^cT) 
fe^fl ; 30nm. ft*h^JIft^mS#^cD¥^ 
il ; 3 0nmtJ»-)it. 

[ o o 8 3 ] z zx\ *mwmm<7>&mft<omimftifi 
\mTv>3ioizvxm$LLtz. -mb-h. m-giftx-m 

m<ttm&mm-z&iiw(mfc<mmfc®mwmb 

LXffiJfcb Ltei>V>ZWmb U Xfx®*ao^g (Qu 
antachronieai?. r A UT0S0RBj ) ^fflV>TSSg©#^t 

j: o i <r>m4izmt&w&®.%& z mx . bjh^t t«t 

[ 0 0 8 4 ] ±ieo^#^m®c7)KH2r^Li!aSI 



(3 0) )02-3 52870 (P2002-35287 0A) 



L7t. Wik, ^i#wm<vm®iz&m£aT<?>£oiz 

[cis-Di (thiocyanato)-N,N'-bis(2,2'-bipyridyl-4,4' 
dicarboxylic acid)-ruthenium(II) ] £fflV\ Ztl<?XX. 

?y-)mm (mm&mcomm. ;3xio-<moi/ 
D zmmttz. mz. z<7)mmz¥mvmm*m.m. 

IZi *) , ^KS2<?)rt8£itt&&X£ft 1.0X1 
O-'mo l/cra'«|?te„ IttlVoc 

@Sr4-tert-rf-;PtU i-'^T-fe hx h \))148&HZ 1 

54MsatLfc», 2 5°cizm&L£zmmmiWz&^T 

[0085] ( HJfeCT 2 ) ¥#ft«ffi?>SB§ * JitT^cfc 
3 CLtffotu fcfiPM*. HSfeM 1 1 mmcr&miz£ 
*) m 1 fc* Ufc3e«* 1 0SVS3 tc* Lfcfe»tt8S 
2 0 h ISfSt^fff&a- ^-T 

[00 86] -T^*>. Hitmfc:i3Vvcai»Lfc=m 
-f *mm 1 3^3 n W FJSM 3 LT P27tPl 
1 2 t crm&it& P27:P112 = 7:3t Life^— 
-Xh (ETF. ^-xh4i:W7) . nn^fKMlM 
3D-( K?£?63£flyBLTP2 7i:Pl 12hO«itt 
tP27:P112=l:lfc L^-X h ( fcTF. ^ 
-Xh 5fct^ ) . 3D>f Fjg$Kl&tf3n4 K?g?£3 
$-ffflUP27i:Pl 1 2t:Oit:ftJt£P2 7 : P 1 

1 2 = 3 : 7 LJt^-X h (£TF, h6t^ 

[0087] ^LT, ^-Xh4£*F*Jg^;i2 1 <7>» 
^-xh5£i*igff«2 3co^{;:fflv\ ^~ 

x h 6 ^mm^m2 2<D&mzm\>^zz t mm. m 
mm 1 1 ma&mtzi *> , agm 1 ±kh i tc^-r^ 

[ o o 8 8 ] 3rfc v £?mf ffcm^lcov vc . ^m<r> 

mm-, i . ocm 2 , *mim&comz ■, 1 2wm, « 

rtSIW>JI2 1tf>»; 4/*nu ^®23^ilff;4^ 
m . ^f-gBOg 2 2 <7>Jf/i: ; 4 u mX'h 0 » SflgflOJI 

2 1 l^<7)»L@^C0fc*cffi ; 1 0 nnu M.^iU<^M 2 
1 P^mg^^i^ffi ; 1 2 n m . fimm 2 3ftcr> 

mumttiti&wckm ■. 1 3 n m s 2 3 f*i<d«i?i@ 

tttMWM; 18nm, M^U^M^WS^l^^ 
©*fit :21nm. S?^lrtO«l?Lg^W 
fit ; 2 2nmT'l»^. 

[0089] mmm3 > ^mwwni^iBt^jaT^j: 

vmuzvk Lfcyemm 1 0 Rtsm 3 £^ L/tfe^itsa 
±i^«?te2 0 1 mm<?>mfoz^&Rmmmf&mmm 

[0090] HM^Jl CctJV^Tl^t^^o 

-f K*«2&lf=m>f K^?S4Sr«ffltTP5 6fcPl 



9 8h£7)^*Jt§rP5 6 : PI 98 = 7 : 3 i: US**— 

3^ H^3SrffifflLTP5 6i:Pl 9 8 t^Witt 
£ P 5 6 : P198=l : lfc Lfc^-X h (JiTF. ^ 
-Xh8t^?> . ^D^FMiia^a^fKMS 
£ffifflLTP5 6£P 1 9 8£:<5DUi.bt£P5 6 : P 1 
98 = 3 : 7tLfz^~Xh (klT. ^-Xh9£^ 

[0 09 1] -fLT. ^<-Xh7S:SF*Ig5^2 1<7)^ 
JaictCffllV ^-Xh8£ftgB®2 3<0®j£{Cj8VV ^s- 

mm 1 1 j: o . mmmm 1 ±<ca 1 iz^-t^ 

[0092]^, .1 cry^mfammzn^X , 

; 1 . Ocm^ ^ttcltfficOil^ ; 1 2um. M 
rtl?«i2 1<7)«J5 ; 4//nu rtgfS2 3<7>®ip ; 4 jjl 
m . «^gp<^Ji 2 2 c^Sa: ;4«mt^0s SrtSB^S 
2 1 ftcrymTimttlBCQmXm ; 2 9 n in, *P^<50® 2 
1 rt^lHfLg^-ffi^fejffi ; 3 1nm. F«?gBJi 2 3 P^tfO 
»L@^^<50*^:<i ;41nm, rtgPS 2 3 |*I^»L@ 
ftfiVWtsm. ; 4 2 nm. S^gP<7)jlrt<7)iffi?L@^<7) 

fit ; 5 4nmt'|)^„ 

[0093] (mMMA ) |Qfc«lfc:tJV^ri»!Lfc3 
20000) Srm&DL^X9U- (JilT. X7'J-1 

[0 094] -etT. X7'J-li^-3-hi£t»ll 
S?ct)®2 1 *W$LL1z. mz. *JV-2*toUM23 

commzm^z tthiz, x?y-3 sr»^os 2 2 
cr>Bf&izm^xm^com2 lcDBfctmmn^Mizj: 
*). fmm2 3tm?mcom2 2k$:&i$.L?z. 
[ 0 0 9 5 ] * lx. mmm 1 1 rhk^ubcj: 0 . @ 
1 ±izm 1 tc^f ¥^f*«@2 ki^fKowiso* 

^TtffiOHa ;1.0cm2, ^f^UfficoJS^ ; 12xtm. 
MfaU<r>M2 \<nmW ; 4um. |*)g&Jf 2 3 <DJ1J9 ; 4 
>um. mmcr>m2 2<?>mm: 4umX'$>9. ftrt^O 
e 2 1 Oiffljlg^cT)^;^! ; lOnra. M^coM 2 
1 F^OWTLg^cO^fil ; 1 2 nm. ^gp^2 30W 
?Lf5^c7)S^:ffi; 18nm. F*|gP® 2 3W^ifflTL@^ 
^PW%fit ; 2 0 nm s S:^gP<7)JiO$iB?LS^c0S^ 

fit ; 2 6 n m , m.tm<r>m 2 2 to<vmfu&&i&v s m 

fit; 2 9nmf^-5)t. 

[0096] (%tt0l 5 ) HftWlfcfeV vCW»L-fc3 
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cm vmmi t YmmzmmLx P2?:Pi9 
8=5 :5t o xfi/^>j3 

(¥%*H~fi ; 20000) ZmuLlzXyV- (Jil 

[ 0 0 9 7 } -e LT. X7'J-4 £A-rJ- h^T'SBJ 
1 ±{c^ffi L , l2^$-^7tmtc450-C-CMB!c Cftrt 
S&cOJf 2 lZBf&Lfz. <Xlz. X7'J-5W123 
^O^fcfflv^i:i:i>t. X^y-6£g*|-gC<7>Ji2 2 

<7)&mzm^xmfH&<vm2 i<mm.tmm^mizx 

i o o 98} -e ut . mm 1 t |SI«^Ilc i o . m 
*mm i _t^s i iz^-t^mwrnm 2 h isi«c7)^^ 
mwm&zm&Ltz. tea. za^m^mmiz^x . 
^xmcowm ; l.ocm*. ^mpmmomz \2m m„ 

«F*l^jf 2 1 OJlff ;4/im, ftffim 2 3COMW ; 4 
M m % ft^hgP^S 2 2 <?d;1JS ; 4 /* mT* 0 . #l*JgB<7> 
Ji 2 1 cWL&ft^Ofi^ffi ; 1 8 n m „ Wtf&cr>m 2 
1 rtCOWL^-^COT^tt ; 2 2 n m . rtgp® 23«« 
TLS^^&^ffl ; 27nm, |*|gi5® 2 3 F*^«L@# 
mcr>¥-%M ; 3 4 nm. S^f&c^Jf <^ffl?LS?>^&:*: 
tt;39nm, *^hg|5<7)® 2 2 I^WLS^OW 
<1 ; 4 5nmX'$>-??z. 

coo99] mmme > natW4(c*j.v^r«»Lfc^ 
? y -• i £ A-a - f. s-e^Bjmffi i ±tc^fs l . mm 
i$^tzmzmrcx'%m.LWinm0ym2 1 Sr^tJt. 

X9!J-3£g^<9/f 2 2<^i£fcfflvvc«|*j 

gpojf 2 1 <m&t mnm&mtzx *)m^^m2 2* 

B&Ltz. 

[oi ooi ^lt. mmmitmrnco^mzx*). m 
ww& i ±izm 8 iz^k Ltz^mwmm 2 1 mnom®.^ 

&%M(OWm ; 1.0cm«. ¥***«*>JS$ ; 8 m 
&F*}g&?>J§2 lOMW; 4um, mhUcOM2 2<D 
MB- ; AtxmX'fo*). *F*figB<OJf 2 1 ^iNBTLf^fr^ig: 

±fi ; i o nm. mfou<r>m2 1 nvymumm^m 

m ; 12nm, ft*h^/f <0m@#^:fe*dS ; 2 6 
n nu 2 2 rtt^TLS^MfoWME ; 2 9 n 

[oiou mmm7 > sejfiwscfcvvtsRLfcx 

7y-4$rA-r?-hST'@BBmSil±^^fSL. 

2 1 <m&t mmcr&mzi. Qmswtnm 22% 

Bf&Lti. 

[01 02} -tLT. a 
hjm^ 1 ±{cn s ^ Ltz^mtmm 2 1 mm^>m^ 



^mtmrnzmmLiz. zvvmtmmiz^ 

X. %±fficomm ; 1.0cm*. ¥3Ptt1lfii?>«$ ; 8/x 
rru m^com2 ic^mm ; 4>um. ft^hgBC0®2 2C0 

mm-, 4m mxh 0 . s^gpoji 2 1 om^-^os 

^Cffl ; 18nm, Mftfi&m 2 1 rt^ifflTL&^MBtf) 3 ^ 
t;22nm, ©^hg|50S^)$fiI7L@^^*^M ; 3 9 
nm. ^gP^flP^COlffiyL^ffiWi^rti ; 4 5 nm-C 

[oio3] (immi)mmmnza^xmmtfz^ 

o-f h'^l^^fflV^TP2 7^^-^0^.-Xh 

O^-SrfflV^T looac7)^?!p^S^«^«® 

1 . OcmMI; 1 2^m) Sf^RLfci 

i emmm i ±^<oep»j. las. mm± 3 @^ 

[0104] (imM2>mtmiizm^ti'<-Ah2 
con-zm^x i-?comcr>&.frt>%:z>¥mitemm (gym 

<7>®a ; 1 . OcmK mm; l 2^m) £#ML*r,l 

[oio5] ( imm 3 > mmM4 izm^ *x7'j-i 

*»^&^««clia (g^HOHW ; 1.0c m2 . ^ft: 
B^OISS ; 12// m) S-fHBLfcifcJjtWi. Hifi^Jl 

owm. mm. m^itsmmom-tztizx^n^. 

[0106} (M3R«4 ) SUfiffl 5i=fflV^X5 y-4 
^Srffl^T5li£094 i:[nl«c7)^jll{cj; OloOJl^ 

(&?m<Dwm ;i.ocm^ 

WLfz. sfirfe. £0«-&. X7'J-1 coSB^m® i ±^ 

vim. mm. mmtsmv&tzktzx on^tz. 
[oio7] amM5) mmm4izm^fi:A7V-i 

frtytth^mftmMk (^7cB^ffi« ; i.0cm2. ¥mfo 
mmcom $ : 8 m m > fc-R* L^-rh . hm^j i 

rl*:. ^rfc. .tw^ x 5 y - 1 <Dmwmm 1 

O^B. mm. fit&Lli2®nVM~tz\klz£*)ffitz. 

[0108] amm6) mmm5izmwzA7 v-4 
(7)^m^xmsm4 tmn^mizx *)imm<v& 
&t>%&¥mi#9M (&%M<7)nm 1.0cm*. 
mmowz ■, 8Mm) amLtzzkmui. mfomi 
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1U. &i>. .!<7>i§-£\ ^.^l»-4coS0jm®l±^ 

[oio9] iftwmc?&m#m®f*i'^cr>m®&mco$& 
mmmanm&mi mmm\-mmmi . \mm\ 
-tmm 6 co^mmmm±mmmi,zm t hti&zmm 

»8»i3ia*>8IS£fT*ofc. »6iufetHl0»IS»»« 

wmLte&mzm&mtt:. mz. zn&agmwf&t 

[0 110] 

tmi ] 





mammmm 

/h 


sural i 


20 




28 




10 




24 




15 




18 


mm&n 


12 


itm&n 


19* 


Jt««2 


48 




216 




36 


i£«K#J5 


118 




30 



[oin] mmm i -mmmi n^mmstmmm 
izffiz_t>ti&%m&(7>¥mi>mm&, mm&mzmm 
mzit&m<vm%$: ; tti?tiizttm~thimm i -im 
m 6 w&mmmtttmmMizffit ^tih^tmm^^m^ 
mm* o i>®MT'% &c\t imm^titz. 

[oii2] HGfi&ttifflft] wmwm*fM:\K 
mmm i -mmmi . imm i -mm e o&mmmm 

rwXS-85-HIj ) JfflV\ AM7-fW- (A 
M-l. 5 ) S-fflt^^-fey >7>7frt> 1 0 OmW/ 
cmZOM^^^^Jtr^^t^iOfi 1 ^^. I - 

( I/mA cm-^M (Voc/V) „ 
m ( I sc/mA cm" 2 ) , SUSS? (F.F. ) &t*t 

[oii3]fu, s-wftcowc. mmste 1 o 

0mW/c m* 1 Ltzt # tCfhSI$tt^> :t*/>3f-^8 
1 Sr^t^^/U^S-fflUTMft^Sr^OmW 

/c m 2 1 Lt:tzi,zitMzti$,^*)\s*c-$mmmm 

[0114] HtfeMi ~HM0iJ7 . Jtlteaj 1 ~Jt«x^l6 

<v&&mm!m±mmmz^ ->x n ktifz^wmtMm 

[0115] 
[^2] 















v2/% 






at 1 0 OmW/ cm 2 


\ at 5 OmW/crn 2 




^J60Ii 


7.04 


7.07 


1.00 


^lite^J 2 


7.0 V 


7.14 


0.99 




7.25 


7.28 


1.00 




6.85 


6.98 


0.98 




7.10 


7.12 


1.00 




6.91 


6.93 


1.00 




7.03 


7.06 


1.00 


itmmi 


4.86 


5.58 


0.87 




5.49 


5.97 


0.92 


JtS^13 


4.70 


5.73 


0.82 




5.10 


5.66 


0.90 




4.60 


5.4T 


0.85 


tmme 


4.85 


5.27 


0.92 



[0 1 1 6] *2fe*LfcJiiR*»ftlBfe* I *J:dlc» m 

mm 1 -mmm 7 ^-^Mmmm^mmm^^^-^. 

[0 117] 



hc\t imm. t & ft . tfz. *mi>mmpw 
£tt&ftvmzffif8.?&zt&x'%z>. £?z. c\cm 
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iM2 ] 0 i £7jk Ltzffim i o &<7>mt<v&s&&&m 

[04 ] a i izm Ltzxmmnimttmm&ftffimmv) 
[05 ) 0 1 Ltztmm<D^imm^>\^mm^ 
[06 ] 0 1 ^ t^^m^)^*MiSiortgMiit^ 

[07 ] 0i t^L5t3tmsi^<755ut^®^^-r^i 



BrnB0T'<5S. 

[ 0 8 ] 0 1 fc^ L3t3t«fii<0^«c«Sioi^a5flB&^ 
Stcft!ico^B^^-r^^»fffi0T'S)i» . 
[^OS^BJ] 

i-jWbwl 2-*awww. s-mmwR. 4- 
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